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Purpose of MeetingPurpose of Meeting

• To update the TAG on the status of Shasta River 
TMDL development activities.

• To summarize 2002 & 2003 water quality monitoring 
activities and results.

• To discuss data analysis approach.

• To discuss 2004 water quality monitoring plans.

• To answer questions and receive feedback.



2002 & 2003 Monitoring Activities2002 & 2003 Monitoring Activities

Thermal infrared surveyThermal infrared survey
Continuous monitoring of temperature, DO, pH, Continuous monitoring of temperature, DO, pH, 
conductance (sondes):conductance (sondes):
•• 2002: 3 sites2002: 3 sites
•• 2003: 4 permanent sites; 13 periodic sites2003: 4 permanent sites; 13 periodic sites
Continuous temperature monitoring:Continuous temperature monitoring:
•• 2003: 9 sites2003: 9 sites
Field measurement of temperature, DO, pH, Field measurement of temperature, DO, pH, 
conductance: conductance: 
•• 2003: all sonde and most grab sites2003: all sonde and most grab sites



2002 & 2003 Monitoring Activities cont.2002 & 2003 Monitoring Activities cont.

Grab sample analysis of nutrients, oxygen Grab sample analysis of nutrients, oxygen 
demanding constituents, and Chl a:demanding constituents, and Chl a:

�� 2002 Baseline monitoring: 3 Shasta River 2002 Baseline monitoring: 3 Shasta River 
sitessites

•• Parcel tracking studies: 8 Shasta River sitesParcel tracking studies: 8 Shasta River sites
•• Background nutrients Background nutrients –– 4 upper tributary sites 4 upper tributary sites 

and 6 springsand 6 springs
•• Wastewater treatment plant bracketingWastewater treatment plant bracketing
•• Irrigation return flows (16 samples)Irrigation return flows (16 samples)
•• Lake Shastina profile studyLake Shastina profile study
Sediment Oxygen Demand StudySediment Oxygen Demand Study
Flow measurementsFlow measurements







Shasta River weekly average temperatures 
Various Locations – Summer 2003





D.O. Data Range - Shasta River @ Various Locations (June 2002 & 2003)
Collected by USGS
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D.O. Data Range - Shasta River @ Various Locations (July 2002 & 2003)
Collected by USGS
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D.O. Data Range - Shasta River @ Various Locations (August 2002 & 2003)
Collected by USGS
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D.O. Data Range - Shasta River @ Various Locations (September 2002 & 2003)
Collected by USGS
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Station B located near center of lake



Station C located near dam



























Sediment Oxygen Demand Study
August 12-14, 2003

Shasta River downstream of Highway 3









Purpose of MeetingPurpose of Meeting

• To update the TAG on the status of Shasta River 
TMDL development activities.

• To summarize 2002 & 2003 water quality monitoring 
activities and results.

• To discuss data analysis approach.

• To discuss 2004 water quality monitoring plans.

• To answer questions and receive feedback.



Data Analysis Tasks and Data Analysis Tasks and 
TMDL Development ScheduleTMDL Development Schedule
Data compilation and summaries (Complete)Data compilation and summaries (Complete)
Development of conceptual model framework Development of conceptual model framework 
(Complete)(Complete)
Statistical analysis of data (SpringStatistical analysis of data (Spring--Summer 2004)Summer 2004)
Draft Problem Statement (June 2004)Draft Problem Statement (June 2004)
Development of water quality model (Winter Development of water quality model (Winter --
Summer 2004)Summer 2004)
Model calibration (June Model calibration (June -- July 2004)July 2004)
Water quality monitoring and assessment (July Water quality monitoring and assessment (July ––
October 2004)October 2004)
Model scenario runs and allocation of loads Model scenario runs and allocation of loads 
(August (August –– September 2004)September 2004)
Draft TMDL report (December 2004)Draft TMDL report (December 2004)



Water Quality DatabaseWater Quality Database

All available water quality data (1952 to All available water quality data (1952 to 
present) has been compiled present) has been compiled –– grouped by grouped by 
monitoring locationmonitoring location
Summary statistics of dataSummary statistics of data



Conceptual Model Framework Conceptual Model Framework ––
TemperatureTemperature

Water temperatures vary spatially and Water temperatures vary spatially and 
temporallytemporally
Factors affecting temperature:Factors affecting temperature:

�� Meteorologic Meteorologic conditionsconditions

�� FlowsFlows

�� ShadingShading

�� Channel substrate and riparian soil conditionsChannel substrate and riparian soil conditions

�� Surface and subsurface water interactionsSurface and subsurface water interactions



Conceptual Model Framework Conceptual Model Framework ––
Dissolved OxygenDissolved Oxygen

Dissolved oxygen concentrations vary spatially and Dissolved oxygen concentrations vary spatially and 
temporally & are strongly correlated with temperature.temporally & are strongly correlated with temperature.
Important features, processes, and events affecting Important features, processes, and events affecting 
DO concentrations:DO concentrations:

�� DO concentrations vary with stream flow.DO concentrations vary with stream flow.

�� DO concentrations exhibit wide diurnal fluctuations driven by DO concentrations exhibit wide diurnal fluctuations driven by 
photosynthesis and respiration of aquatic plants.photosynthesis and respiration of aquatic plants.

�� Aquatic plant growth is controlled by (1) availability of Aquatic plant growth is controlled by (1) availability of 
nutrients in the water column and substrate, (2) light nutrients in the water column and substrate, (2) light 
availability, and (3) channel substrate conditions.availability, and (3) channel substrate conditions.

�� Sediment oxygen demand varies spatially and exerts a Sediment oxygen demand varies spatially and exerts a 
steady consumption of DO.steady consumption of DO.

�� Biological oxygen demand varies spatially and exerts Biological oxygen demand varies spatially and exerts 
minimal consumption of DO.minimal consumption of DO.



Important features, processes, and events Important features, processes, and events 
affecting DO concentrations, continued:affecting DO concentrations, continued:

DO concentrations in Lake DO concentrations in Lake Shastina Shastina vary vary 
with depth, reaching nearwith depth, reaching near--zero at the lake zero at the lake 
bottom during summerbottom during summer
Lake Lake ShastinaShastina changes the form and changes the form and 
concentrations of nutrients and concentrations of nutrients and 
constituents that exert an oxygen demand.constituents that exert an oxygen demand.
Impoundments have a localized effect on Impoundments have a localized effect on 
DO concentrations.DO concentrations.



Water Quality Model DevelopmentWater Quality Model Development

Contract with Watercourse Engineering, Inc. Contract with Watercourse Engineering, Inc. 
(WEI) and UC Davis(WEI) and UC Davis
Modifying Tennessee Valley Authority (TVA) Modifying Tennessee Valley Authority (TVA) 
River Modeling System (RMS) model of Shasta River Modeling System (RMS) model of Shasta 
River water temperature (RQUAL) and flow River water temperature (RQUAL) and flow 
(ADYN) developed by WEI for Shasta Valley (ADYN) developed by WEI for Shasta Valley 
RCD.RCD.

�� Updating to RMS Version 4.0 Updating to RMS Version 4.0 –– improvements to improvements to 
riparian vegetation & shading logicriparian vegetation & shading logic

�� Extending RQUAL to include dissolved oxygenExtending RQUAL to include dissolved oxygen

�� Geographic extent: Shasta River mouth to Geographic extent: Shasta River mouth to Dwinnell Dwinnell 
DamDam



Water Quality Model Development, cont.Water Quality Model Development, cont.
In RQUAL DO concentrations are controlled by In RQUAL DO concentrations are controlled by 
photosynthesis and respiration of aquatic plants, photosynthesis and respiration of aquatic plants, 
SOD, BOD, and NBOD.SOD, BOD, and NBOD.
The model does not “grow” plants, but exhibits DO The model does not “grow” plants, but exhibits DO 
production (photosynthesis) and consumption production (photosynthesis) and consumption 
(respiration) given a set standing crop.(respiration) given a set standing crop.
Model will be run for 2Model will be run for 2--week periods May through week periods May through 
September.September.
A separate “box model” will be run to evaluate A separate “box model” will be run to evaluate 
aquatic plant response to nutrients. This nutrient/ aquatic plant response to nutrients. This nutrient/ 
aquatic plant response model can “grow” plants aquatic plant response model can “grow” plants 
given input parameters of growth rate, respiration given input parameters of growth rate, respiration 
rate, mortality, nutrient concentration, light rate, mortality, nutrient concentration, light 
availability, and substrate conditionsavailability, and substrate conditions



Water Quality Model Development, cont.Water Quality Model Development, cont.

The temperature component of the RMA The temperature component of the RMA 
model has been calibrated to 2002 data.model has been calibrated to 2002 data.
Dissolved oxygen component will be Dissolved oxygen component will be 
calibrated to 2002 & 2003 data.calibrated to 2002 & 2003 data.
Analytical approach for Lake Analytical approach for Lake Shastina Shastina is is 
still being evaluated.still being evaluated.



2004 Water Quality Monitoring2004 Water Quality Monitoring

Model calibration exercise will help identify Model calibration exercise will help identify 
data gaps.data gaps.
2004 monitoring plans:2004 monitoring plans:

�� Riparian vegetation surveysRiparian vegetation surveys

�� Aquatic plant surveysAquatic plant surveys

�� Channel substrate conditions surveysChannel substrate conditions surveys

�� Shasta River nutrient grab samplesShasta River nutrient grab samples

�� Irrigation return flow grab samplesIrrigation return flow grab samples

�� Irrigation return flow temperature monitoringIrrigation return flow temperature monitoring



Next TAG MeetingNext TAG Meeting

August to review preliminary model results August to review preliminary model results 
and discuss model scenario runs.and discuss model scenario runs.



Contact UsContact Us

CA North Coast TMDL Development Lead : David LelandCA North Coast TMDL Development Lead : David Leland
(707) 576(707) 576--2069; lelad@rb1.swrcb.ca.gov2069; lelad@rb1.swrcb.ca.gov

Shasta River TMDLs Staff Lead: Matt St. JohnShasta River TMDLs Staff Lead: Matt St. John
(707) 570(707) 570--3762; stjom@rb1.swrcb.ca.gov3762; stjom@rb1.swrcb.ca.gov

TMDL Implementation Plans: Dave HopeTMDL Implementation Plans: Dave Hope
(707) 576(707) 576--2830; hoped@rb1.swrcb.ca.gov2830; hoped@rb1.swrcb.ca.gov



For Further Information, and to
Download TMDL Documents:

http://www.swrcb.ca.gov/~rwqcb1/programs/
tmdl/shasta/shasta.html










